The main task of this paper was accurate determination of structural and microstructural parameters of B-doped PbTe semiconductor ("p" type 
INTRODUCTION
PbTe is a narrow-gap semiconductor. The research in doping of semiconductor materials and hereby modified properties is one of the most significant tasks of modern semiconductor physics. Great consideration is given to optical, photoelectric and magnetic features of A IV B VI compounds doped with some elements from the III group (B, Al, Ga, In, Tl). The most studied compounds, thus far, are In, Ga and Tl- The scope of the paper is to give an answer with the reference to the issues of how and where B atoms have sited into PbTe structure. Rietveld refinement method was used for structural and crystallite domain-size as well as crystal lattice microstrain calculations for microstructural determinations. Both crystallite domain size and microstrain measurements were calculated towards obtaining the crystallographic direction distributions of B atoms.
The Warren-Averbach method and corresponding microstrain calculations were applied in diffraction-line broadening measurements for surface-weighted (<D> S ) and volume-weighted <D> V ), crystallite domain sizes. The referred measurements were also done by applying "simplified" integral-breadth methods: 1) broadenings originated due to both crystallite domain sizes and microstrains, which correspond to the Cauchy function, 2) the Gauss function and 3) both broadenings originated due to crystallite domain sizes that correspond to the Cauchy function and microstrains that correspond to the Gauss function. The last one provides for an excellent theoretical basis and it is widely applied in various Rietveld analysis softwares intended to microstructural calculations.
EXPERIMENT AND ANALYTICAL METHODS
B-doped PbTe samples were synthesized using the Bridgman method. Pb and Te were applied in an ingot form, of a normal 99.99 wt% purity. So derived samples were further powdered for XRD analyses. Four samples were synthesized in the Institute of Technical Sciences of the Serbian Academy of Sciences and Arts:
undoped PbTe, PbTe doped with B (1 at.%, 3 at.% and 8 at.%). X-ray intensity measurements were carried out on a PHILIPS PW 1710 automated diffractometer.
The powder diffraction data are given in Table 1 . The FULLPROF software [2] was used for the Rietveld structure refinement and BREADTH [1] for the diffraction-line broadening measurements.
RESULTS AND DISCUSSION

Rietveld structure refinement
PbTe is cubic, space group m Fm3 with Z=4. Both Pb and Te atoms are in fixed positions at ½½½ and 000 respectively, and both atoms are in octahedral There were no other phases except PbTe during the treatments. Even the reflection displacements did not occur. Therefore, the conclusion is that B atoms haven't deranged the PbTe structure when sited in it. (200) reflection showed strong, while (220) and (222) reflection showed appreciably weaker preferred orientation effects in all sample. The observed (circles), calculated (continuous line) and difference powder diffraction profiles for all analysed samples are shown in Figure 1 .
The Rietveld agreement factors are presented in Table 2 . The unit-cell parameter of pure PbTe is in a good agreement with all B-doped [3] . According to the same data these thermal vibrations of Pb atoms are enhanced by the alloying elements Ge or Sn and make a lattice unstable. Unit-cell and isotropic displacement parameters in comparison to the literature data [4] are given in Table 3 . Table 6 . Crystallite domain sizes obtained by the simplified integral-breadth methods. Volume-averaged domain size from the simplified integral-breadth methods: * Cauchy-Cauchy function, ** Cauchy-Gauss function, *** Gauss-Gauss function.
Microstrain parameters of both the Warren-Averbach and the simplified integralbreadth methods increase up to the sample doped with 3 %, to be followed by a rapid Higher values of isotropic displacement parameters of doped samples in comparison to the pure one can be explained in the manner that B atoms increased overall values of Pb and Te atoms. So, the crucial conclusion is that B atoms predominantly filledup vacancies and, to less extent, degree sited into PbTe structure interstitially.
